The g subunit of voltage-dependent Ca 2+ channels (VDCCs) is characterized by molecular diversity and regulation of AMPA-type glutamate receptors as well as VDCCs. In the present study, we examined expressions for the VDCCg1-8 subunit mRNAs in developing and adult mouse brains by in situ hybridization. In adult brains, the g2 and g7 subunit mRNAs were widely expressed in various grey matter regions with the highest level in cerebellar Purkinje cells and granule cells. The g3 and g8 subunit mRNAs predominated in the telencephalon, with the latter being at striking levels in the hippocampus. The g4 subunit mRNA was enriched in the olfactory bulb, striatum, thalamus and hypothalamus. The g5 subunit mRNA was abundant in the olfactory bulb, hippocampal CA2, thalamus, inferior colliculus and Bergmann glia. Transcripts of these subunits were detected in embryonic brains: some showed well-preserved spatial patterns (g2, g5, g7 and g8), while others underwent developmental up-(g3) or down-regulation (g4). In contrast, the g1 and g6 subunit mRNAs were negative or very low throughout brain development. Therefore, the present study has revealed spatial diversity in gene expression for individual VDCCg subunits, presumably reflecting functional diversity of this protein family and their differential involvement in neural function. #
Introduction
The g subunit of voltage-dependent Ca 2+ channels (VDCCs) has been originally identified as an auxiliary subunit of 1,4-dihydropyridine (DHP)-sensitive or L-type VDCCs in skeletal muscles (Bosse et al., 1990; Jay et al., 1990; Powers et al., 1993) . The second subunit, g2 subunit or stargazin, was identified as a gene responsible for the spontaneous mutant mouse, stargazer, which is characterized by absence epilepsy and ataxia (Letts et al., 1998) . Subsequent studies have revealed six additional subunits and, hence, there are eight members to date in the VDCCg family (Black and Lennon, 1999; Burgess et al., 1999 Burgess et al., , 2001 Klugbauer et al., 2000; Chu et al., 2001; Moss et al., 2002) . Each g subunit contains four putative transmembrane domains with intracellularly located N-and Ctermini (Chu et al., 2001; Black, 2003) . The g1, g2, g3, g4, g5 and g7 subunits have been shown to affect the function of Ltype, T-type and P/Q-type VDCCs, when expressed in various combinations (Wei et al., 1991; Eberst et al., 1997; Letts et al., 1998; Klugbauer et al., 2000; Freise et al., 2000; Rousset et al., 2001; Green et al., 2001; Moss et al., 2002; Held et al., 2002) . On the other hand, the g2 subunit and its structurally-related members, g3, g4 and g8 subunits, are crucial for cell surface expression, synaptic targeting, recycling, channel activity and gating of a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors, and hence named as transmembrane AMPA receptor regulatory proteins (TARPs) (Chen et al., 2000; Tomita et al., 2003 Tomita et al., , 2004 Tomita et al., , 2005 Yamazaki et al., 2004; Priel et al., 2005) . The g subunit family is expressed in various tissues, including the brain, skeletal muscle, heart, lung and testis (Chu et al., 2001 ). In the brain, all g subunits, except the g1 subunit, are expressed (Chu et al., 2001) . Of these, four TARPs have been reported to display high and distinct expressions in the developing and adult brains (Klugbauer et al., 2000; Chen et al., 2000; Tomita et al., 2003 
